The sequence of Pleistocene deposits in East Anglia is tabulated . The following aspects of the Pleistocene are discussed a nd summarized: boundaries of the Pleistocene, glacial and preglacial, ice advan ces, interglacials, glaciations, marine h orizons, climate and periglacial fea tures . Correlations a re given between the Pleistocene deposits of East Anglia and the contin ent.
Although far-travelled erratics occur in the Crags, the oldest true glacial d ep osits in East Anglia are the tills of the North Sea Drift. Thus the Pleistocene deposits in East Anglia may be divided broadly into a "glacial" series, including the North Sea Drift and younger deposits, and a " pre-glacial" series, including the L eda-myalis Bed, Cromer Forest Bed Series and older deposits. These terms are naturally of local significance only; what is pre-glacial in East Anglia is not necessarily so on the continent. As the correla tions in the table suggest, the early Pleistocene glacia tions of the continent 4 do not appear to be represented by glacial deposits in East Anglia. Instead there is the extensive sequence of the marine and estuarine Crag deposits. There is not ye t sufficient evidence to make any detailed correla tion of these deposits with the continental early Pleistocene glacial and interglacial deposits.
I CE ADVANCES
Tills of a number of ice advances have b een distinguished in East Anglia. The earliest tills are those of the North Sea Drift, including the Cromer Till and the Norwich Brickearth. It is possible that the tills of this age in north-east Norfolk may have been formed by more than one advance. 5 The direction of movement of the ice which laid down the North Sea Drift, the Cromer Advance, 6 appears to have been from the north-west. The next ice advance to be distinguished is the Lowestoft Advance,6 which deposited Baden-Powell's 7 Lowestoft Till, a chalky boulder clay. Evidence from erratics and stone orientation measurements of this * Substance of a lec ture given to the British G lacio logical Society at th e U niversity of Birmingham, 8 November '957. till suggest that the ice which deposited it moved across East Anglia from west to east. An upper chalky boulder clay, the Gipping Till of Baden-Powell 7 is the youngest widespread till-sheet in East Anglia. The till was deposited during the Gipping Advance. 6 Both erratics and stone orientation measurements suggest a north to south movement for this advance.
There is some evidence of a final ice advance in north Norfolk, where certain features of the landscape described by West 8 suggest a recent, Newer Drift, glaciation, in contrast to .the Older Drift formed by the previous ice advances. Possibly this ice advance also deposited the Hunstanton Brown Boulder Clay, supposed by many 5, 7 to be younger than the chalky boulder clays.
INTERGLACIALS
Professor van der Vlerk 9 has pointed out that the wealth of information about fauna, flora and climate provided by fossiliferous interglacial* sediments makes such deposits more significant than glacial deposits for subdividing the Pleistocene. This is certainly true in East Anglia. The classification of the glacial deposits has been simplified by the identification of three distinct richly fossiliferous interglacial horizons, each of which appears to have a characteristic vegetational development. The oldest, the Cromerian, is represented by the Cromer Forest Bed Series. A pollen diagram from this deposit II shows a lower coniferous pha.se, a middle mixed oak forest phase, and an upper coniferous phase, a type of sequence which is indicative of climatic amelioration and then deterioration and is characteristic of interglacial deposits. The pollen diagram differs from those of both the younger interglacial periods in various ways, principally in the low values of Gorylus, and from the pollen diagram of the Hoxnian Interglacial in the absence of any quantity of Abies pollen.
In the sense that there are no glacial deposits below the Cromer Forest Bed Series, the deposit may be considered "pre-glacial". However, the typical interglacial sequence mentioned above, and the fact that early continental glaciations are supposed to have occurred before the Cromerian,4 suggests that the Cromer Forest Bed Series was deposited in an interglacial period.
The middle interglacial horizon, the Hoxnian, includes deposits at Hoxne,I2 Clacton 13 and several other sites in East Anglia. The pollen diagrams from this interglacial period are different from those from the earlier and later interglacials, notably in the slow rise of Gorylus to a maximum long after the rise to dominance of the mixed oak forest and in the presence of rather high percentages of Abies pollen in the latter part of the interglacial.
The youngest interglacial, the Ipswichian, with deposits at Cambridge 14 and Ipswich, '5 gives pollen diagrams with an early high percentage of Gorylus, with low values of Alnus and a distinct Garpinus-dominant zone, all features apparently absent from the older interglacials.
GLACIATIONS
If the three interglacial horizons already described are taken as limiting glaciations, then evidence for two, and possibly three, glaciations can be distinguished in East Anglia. The first, the Lowestoft Glaciation, 6 is between the Cromerian and Hoxnian Interglacials; the second, the Gipping Glaciation,6 is between the Hoxnian and Ipswichian Interglacial; a third, later than the Ipswichian Interglacial, is possibly represented by the fresh drift features, and perhaps by the Hunstanton Brown Boulder Clay, of the north Norfolk coast.
MARINE HORIZONS
The "pre-glacial" Pleistocene deposits, confined to the eastern part of East Anglia, are, apart from the freshwater beds of the Cromer Forest Bed Series, predominantly marine and estuarine. Two series of Crag deposits can be distinguished: the Red Crag, and the Icenian * The term interglacial is used here in Jessen and Milthers' '. sense of the word; a climatic amelioration at least equivalent to the Post-glacial amelioration of the climate in the area in question is implied.
Crag, which includes the Norwich Crag, Chillesford Beds and W eybourne Crag. The R ed Crag is a shore deposit, while the I cenia n Crag is supposed to h ave b een dep osited in "a shallow open sea th at lay near the es tua ry ofa large n orthward-flowing river tha t was p rob a bly a forerunner of the Rhine". 16 Alterations in the conditions of dep ositio n a nd the cha nges of sediment type in these Crag deposits su ggest cha nges of relative land-a nd sea-level during Crag times. 16 These cha nges are not known in any great detail, but it a p pears that they were superimposed upon a rela tive dep ression of the la nd, p a rt of the general Pleistocene subsidence in the southern part of the North Sea b asin . 17 R eid 18 described a middle estu arine bed of the Cromer Forest Bed Series. T he exact p osition of this horizon in the interg!3.cial sequence show n by the pollen diagram is not known. A further compa ratively unknown marine deposit is the Leda-myalis Bed , lying above the Cromer Forest Bed Series, but below the glacial deposits.
A series of sands, the Corton Beds of Baden-Pow ell a nd R eid M oir, 19 lies between the North Sea Drift and the Lowestoft Till. T hese sands contain a fa una of marine m olluscs described by Baden-Powell. 2o I t is no t certain to wha t extent the fauna is contempora r y with the deposit. No organic deposits a re known from the interval between the orth Sea Drift a nd the Lowestoft Till, and there appears to be no evidence from the Cor ton Beds of the kind that shows the Cromeria n a nd Hoxnia n d ep osits to be interglacial a nd tha t would m erit the cha racterization of the Cor ton Beds as interglacial, except in a strictl y stratigraphical sen se .
A comparison of the p ollen diagra m s from the interglacial beds a t H oxne ' 2 and Clac ton 13 indicates that the estuarine dep osits of the Clacton C h a nnel were form ed during a phase of declining warmth within the H oxnia n Interglacial. J t a ppears tha t during this interglacial rela tive la nd-a nd sea-level changes in East Anglia resulted in a tra n sgression rela tively la ter in the interglacial, compared with the earlier tra nsg ression in the Eem ian Interglacia l. 2I The M arch Gravels, a marine h orizon described by Baden-Powell,z2 have been tentatively correlated with the Eemia n (= Ipswichian) Interglacial. I1 This seem s the most pro b a ble correlation in view of the fact tha t these gravels lie in the Fenland basin apparently undisturbed by a glacial advance, and thus later than the la test widespread a d vance in the Fe nla nd, the Gipping Adva nce.
Solom on 5 described a raised beach dep osit ben eath Hunstanton Brown Boulder Clay a t M orsto n, on the no rth T orfolk coast. If th is till is of L ast Glacia tion age, then possibly the raised beach was formed during the I p swichian Interglacial.
CLIMATE
The increasing prop ortion of species of northern m arine mollusca in the Pleistocene Crags suggests a gradual refrigeration of the clima te during their deposition . I The pollen diagra m from the Cromer Fo rest Bed Series sh ows a n ameliora tion of the clima te from a basal b oreal phase to a middle tempera te phase, and then a deterior a tion to an upper boreal phase . The Arctic Freshwa ter Bed , described by R eid 18 from b etween the Crom er F orest Bed Series and the North Sea Drift, contains dwa rf birch , Betula nana, a nd an a rctic willow, Salix p olaris, indicators of cold conditions. T he clima tic cycle show n by the interglacial deposits a t H oxne has been described by W est. '2 T here is a seq ue nce from cold condition s a t the base thro ugh a temperate phase back to a cold perigla cial climate a t the top. A similar sequence is known from the Eemian Interglacial on the continent, but in the Ipswichi a n deposits only the amelioration of the clima te at the b eginning of the interglacial a t Ipswich/ 5 a nd zones som ewhat later in the interglacial a t C a mbridge, ' 4 h a ve so far been recorded. A comparison between the pollen diag rams of the H oxnian and Ipswichia n Interglacials suggests that the climate became warmer, and the vegetation more op en, during the tempera te phase of the latter interglacial.
Indications of a p eriglacial clima te with frozen g round phenom en a during the Late Pleistocene are described in the next section.
J O U R NAL or GL A C I OLOGY PER IGLAC IAL FEATUR ES
Features indicative of a periglacial climate are abundant in East Anglia. Disturbance of the deposits is frequently seen near the surface in sections in the East Anglian drifts . In the Breckland magnificent stone stripes have been identified by Watt,23 and these are often associated with large-scale polygon-type surface patterns. Paterson 24 has given an account of frost phenomena seen in gravels near Cambridge. Periglacial valleys have been described from the eastern part of the Cromer Ridge by West. 8 It is evident that severe periglacial conditions were present in East Anglia at some time later than the Gipping Advance, possibly during the Last Glaciation, since many of these features disturb the deposits of this advance.
CORRELATIONS
The correlations with the continental sequence made in the table (p. 215 ) are those suggested by West 15, 25 
